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TITLE: ■* . * ' Mechanistic-, basis for ..the . action- of nevj cephalosporin..' 

..antibiotics effective against methici3,lin-., and .... • • . 

•'. . vancomycin -re si St ant. Staphylococcus aureus. 

AUTHOR (S) : ' " Fuda, Cosimo; Hesek, Dusan; Lee, Mijoon; Heilmayer, . 

Werner; Novak, Rodger; .Vakulenko, Sergei B.; 
...... . /. Mobashery, • Shahriar - . ' . - . , 

CORPORATE SOURCE: ' ; .. pepartme.nt . of Chemistry . and Biochemistry; University 

of* Nbtre Dame, Notre Dame, IN, -46556, USA- 
SOURCE:- j.au.rnal" of . B.iologicaa Chemistry (2006), 281(15); ' ■ ■ • 

10035-10041 

■ " CODEN: JBCHA3; ISSN: 0021-9258 . ' ' 

PUBLISHER: American Society for Biochemistry and Molecular" 

: Biology ' 

DOCITMENT' TYP.EV*-. ■ Journal. ■ ' 

LANGUAGE:; ■ 'English ■ . *\ ; 

A3 ' Emergence of .miethieillin^resistant Staphylococcus, aureus ■ (MRSA) has created ■ 
challenges in treatment of nosocomial infections- The recent clin. emergence 
• of vancomycih-resistaht MRSA is a new disconcerting chapter in the. evolution • 
of these strains.- S. aureus normally produces- four PBPs , • v/hich are • 
susceptible to modification byP-lactam antibiotics, an event that leads to 
bacterial death. The gene product of mecA from MRSA is a penicillin-binding, 
protein (PBP) designated PBP 2a. PBP 2a is refractory to the. action of all" 
com, available p-lactam antibiotics. Furthermore, PBP 2a is capable of taking 
over the functions of the other PBPs of S. aureus in the face of the challenge 
by P-lactam antibiotics. Three cephalosporins- (compds . • 1-3 )■ have .been studied 
herein, which show antibacterial activities against MRSA., including the .clin. 
important vancomycin-resistant strains. These cephalosporins exhibit 
substantially smaller dissociation consts . for the preacylation complex ■ 
compared with the case of typical cephalosporins, but their pseudo-second- 
order rate consts . for encounter with. PBP 2a (k2/,Ks) are not very . large (<200 
M-1 s-1) . It is documented herein that these cephalosporins facilitate a 
conformational change in PBP 2a, a process that is enhanced in the presence of 
a synthetic surrogate for cell wall,, resulting in increases in the k2/Ks 
parameter and in more facile enzyme inhibition. These findings argue that the 
novel cephalosporins are able to co-opt interactions between PBP 2a and the 
cell-wall in- gaining access to the active site in the inhibition process, a 
set of events that leads to effective inhibition of PBP 2a and the attendant 
killing of the MRSA strains. 

IT ^50550-52-5, .ABRI 2901 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(mechanistic basis for action of new cephalosporin antibiotics 
effective against methicillin- and vancomycin-resistant Staphylococcus 
aureus) 

RN 650590-51-5 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0]oct-2 -ene-2-carboxylic acid, 

3- [ (E) - [ [ [ (trans-4 -aminocyclohexyl) amino] iminomethyl] methylhydrazono] methy 
1] -7- [ [ (2Z) - (5-amino-l,2,4-thiadia2ol-3-yl) [ (f luoromethoxy) imino] acetyl]am 
ino]-8-oxo-, trihydrochloride, (6R,7R)- (9CI) . ( CA . INDEX NAME ) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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AB ■ Cephalosporin, esters,, such as I [R = substituted alkyl ester group; X = 

substituted hydrazono, guanidino, or semicarbazido group] , were prepared for 
therapeutic use as antibiotics .and may be used in combination . with an 
immunosuppressant , immunomodulator, or anti -inflammatory agent. ' Thus, 
cephalosporin ester 11 [R = -CH (Me) OC (O) 0CH2CH (OH) CH20H] was prepared via a 
series of synthetic steps which included ester formation of the . corresponding 
3-formyl substituted acid sodium salt I (R = Na, X = 0) with carbonic acid 
*' diestelr; MeCH(I)OC(0) OCH2CH(ORl)CH20R-2 (R1R2 = CMe2) , followed by " reaction of • 
the cyclic-diprotected diol ester with 1-piperazinecarboximidic acid, • 1- 
methylhydrazide using 2N HCl to in install the desired hydrazono group, and* 
finally, deprotectioii "of the diol functionality in" the ester -moiety again . 
using HCl to form the target cephalosporin ester.. Appropriate dosages :and- ■ • 
pharmaceutical formulation .of the prepared esters were discussed.. 

IT 650590-51-59 

RL: RCT (Reactant) ; SPN (Synthetic preparation); PREP (Preparation); RACT 
. (Reactant or reagent) 

- (preparation of cephalosporin ester P-lactam " antibiotics for use- in 
pharmaceutical compns . for the treatment of microbial infections) 
RN 650590-51-5 HCAPLUS ' " 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 ~ene-2 -carboxylic acid, 

3- [ (E) - [ [ [ (trans-4-aminocyclohexyl) amino] iminomethyl] methylhydrazono] methy 
1] -7- [ [{2Z) - (5-amino-l,2,4-thiadiazol-3-yl) [ (fluoromethoxy) imino] acetyl] am 
ino]-8-oxo-, trihydrochloride, .(6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry; 
Double bond geometry as shown. 



FCH2 




NH2 



^02H 



HCl 



4 



10/527,882 



June 14, 2007 



IT 648908-95'6P 737805-jL9-5P 737a05-20-8P' ' 

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological. 

. . .study) ;. PREP (Preparation) ; . USES (Uses) . . . 

■ (preparation of cephalosporin ester fi-lactam antibiotics for.-use in 

pharmaceutical compns . for the treatmisnt of microbial infections) . 

RN 648908,-95-6 HCAPLUS . ' 

CN • 5-Thia-l-azabicyclo [4 . 2 . 0] oct"2-ene-2-carboxylic acid, • . • 

3-[(E)-[[ ['( trans -4 raminocyclohexyl). amino] iminomethyl] methylhydrazonolmethy 
1] t7- [ [ (2Z) - (S-aminorl, 2 , 4 - thiadiazol-3 -yl) [ (f luoromethoxy) iminoj acetyl] am 
ino]-8-pxo-, (6R,7R)*- {?CI) (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 737805-19-5 HCAPLUS , ■ : 

CN . 5-Thia-l-azabicyclo [4 - 2 . 0] oct-2-ene-2-carboxylic acid,. 

3- [ [ [ [ (4-aminocyclohexyl) amino] iminomethyl] methylhydrazono] methyl] -7- 
[ [ (2Z) " (5-amino-l, 2, 4-thiadiazol-3 -yl) [ (f luoromethoxy) imino] acetyl] amino] 
8-oxo-*, 1- [[ (9H-f luoren-9-yime*thoxy) carbonyl] oxy] ethyl ester, (6R,7R)'- 
(9CI) (CA INbEX NAME) 



Absolute stereochemistry.' 

Double bond geometry as described by E or Z. 
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RN 737805-20-8 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -.ene-2 -carboxylic acid., • • 

3- [ [ [ [ (4 -aminocyclohexyl) amino] iminomethyl] methylhydrazono] methy -7- 
[ [ {2Z) - ( 5 -amino- 1, 2 , 4 -thiadiazol-3 -yl) [ (f luoromethoxy) imino] acetyl] amino] - 
8-OXO-, 1- [ [ (2, 3-diliydroxypropoxy)carbonyl]oxy] ethyl ester , (6R, 7R) - (9CI) 
• (CA INDEX NAME) •■ 

Absolute stereochemistry.- 

Double bond geometry as described by E or Z.- 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE' VIA OFFLINE PRINT * 

AB The- present invention discloses preparation of.. 

acylamino (methylhydrazono) methyl cephalosporin derivs . , such as I or II [W = 
CH, n;,- R1 = OH, alkoxy; R2 = H, ester; R3 = H, alkyl, alkenyl, cycloalkyl; R4 
:= H, alkyl; A = cyclohexyl, phenyl; R5 , R6 = H, alkyl, alkenyl, arylcarbonyl , 
alkylcarbonyl , heterocyclylalkylcarbonyl ; X = NH, 0, S, alkylamino , 
.cycloalkylamino; R8 = alkyl; Y = O, S; m, n = 0-1] , for their therapeutic use 
as antimicrobial agents. Thus, cephalosporin trans -diaminocyclohexane 
derivative III.HCl is prepared via a multistep synthetic sequence starting 
from S-methyl-2 -methyl-isothiosemicarbazide hydrochloride, trans-1,4- 
diaminocyclohexane and N- ( 1 , 4 , 5a , 6 - tetrahydrp-3 -hydroxy-1 , 7 -dioxo- 3H, 7H- 
azeto(2,l-b)furo(3,4-d) (1 , 3) thiazin-6-yl) -2- (5-amiho-l , 2 , 4 -thiadiazol-3- yl) - 
(Z) -2-f luoromethoxyiminoacetic acid amide. 

IT 648906'72-3P 648906-73-4P 6489Q6'74'5P 
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RL:- PAC (Pharma'eological- activity) ; SPN ' (Synthetic preparation) ; THU 
(Therapeutic use); BIOL (Biological study); PREP • (Preparation) ; USES •* 
(Uses) . . ■ ' • 

(preparation of acylamino (methylhydrazono) metliylcephalosporin; derive . as 
antimicrobial agents and their intermediates) 
RN. 648906-72-3 HCAPLUS • " , . . . 

CN S-Thia-l-azabicyclo [4 . 2 .■0loct-2-ene-2-carboxylic-. acid, 

3- [ (E) - [.[ [ (2-aminocyclohexyl) amino] iminomethyl] hydra zohoj methyl] -7- [ [ (2Z) - *■ 
(5-amin6-l, 2 , 4 - thiadiazol-3 -yl) [ (f luoromethbxy) imino] acetyl] amino] -8-oxb- ; 
monphydrochloride, (6R,7R)- CSCI) (CA INDEX- NAME).- 

Absolute stereochemistry. . - ■ • ' 
Double bond geometry as shown. 




# HCl 



RN 648906-73-4 HCAPLUS • . . .- . 

CN 5-.Thia-l-azabicyclo [4 . 2 0] oct-2-ene-2-carboxylic acid, 

3- [(E)- [[[ (2-aminocyclohexyl) amino] (methylamino) methylene] hydrazono] methyl 
] -7- [ [ (2Z) '- (5-amino-l, 2 , 4-thiadiazol-3-yl) [ (fluoromethoxy) imino] acetyl] ami 
no]r8-oxo-, monohydrochloride, (6R,7R)- {9CI) " (CA INDEX NAME) 

Absolute stereochemistry. 

Double bond geometry as shown . , 
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RN 648906--74-5 HC?VPLUS . ; ■• ■ ' ■• - 

CN 5-Thia-l-azabicycld[4 . 2 . 0] oct-2-ene-2-carboxylic* acid, 

• • 3- [ (E) - F [ [ (3-aminocyclohexyl) amino] iminomethyl] methylhydrazonol methyl] .r7-* 
[ t {2Z) (5-arnino-l, 2 , 4 - thiadiazol - 3 -yl ) [ ( fl.uorome t boxy) imi no] -acetyl] amino] 
8-OXO-, monohydrqchloride, (6R,7R)- (9CI) (CA INDEX- NAME) - 

Absolute stereochemistry.' ' » 

Double bond geometry' ■ as- shown. ' ' ' - • 



H— S 



FCH2 M_ 




NH2 



HCl 



RN 648906-75-6 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, 

3- [ (E) - [ [ [ [ [3- (aminomethyl) cyclohexyl] methyl] amino] iminomethyl] methylhydra 
zono]methyl].~7- [,[ (2Z) - (5-amino-l,2,4-thiadiazol-3- 
yl) [ (fluoromethoxy) imino] acetyl] amino] -8-oxo-, monohydrochloride , . (6R,7R) - . 
(9CI) . (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown: 
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RN 648906-76-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, \ 

3- [ (E) - [ [ [ [ [3- (aminomethyl) eye lohexyl] methyl ] amino] {me thy limine) methyl] met 
hylhydrazono] methyl] -7- [ [ (2Z) - (5-amino-l, 2 , 4-thiadiazol-3 - 

yl) [ (fluoromethoxy) imino] acetyl] amino] -8-oxo-, monohydrochloride, (6Ri7R) - 
(9CI)- (CA INDEX NAME) . 



Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 648906-77-8 HCAPLUS • 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct'~2-ene-2-carboxylic acid, 

3 - [ (E) - [ [ [ [ (3 -aminophenyl ) methyl] amino] iminomethyl] metJiylhydrazono] m.et]iyi] - 
7- [ [ (2Z.) - (5-amino-l, 2 ,.4 "•tliiadiazol-3 -yl) [ (f luorbmetlioxy ) imino] acetyl] amino 
1-8-OXO-, monoliydrocliloride , (6R,7R)- (9CI) (CA INDEX NAME) 



Absolute stereocliemistry . 
Double bond geometry as shown-. . 
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PAGE 1-B 



NH2 



RN 648906-78-9 HCAPLUS 

CN 5-Thia-l-azabicyGlo [4.2. 0] oct-2 -ene-2 -carboxylic acid, 

3-[(E)-[[[[[3- ( aminome thy 1) phenyl] methyl] amino] iminomethyl] methylhydrazono " 
] methyl] -7 - [ [ (2Z) - ( 5 -amino- 1, 2., 4 - thiadiazol - 3 * 

yl) [ (f luoromethoxy) imino] acetyl] amino] ~8-oxo- , monohydrochloride, (6.R, 7R) - 
(9Cr) (CA INDEX NAME) 

Absolute stereochemistry. • ' 

Double bond geometry as shown. 



12 




PAGE 1-B. 



-NH2 



RN 648906-79-0 HCAPLUS 

CN • 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, 

• 3- [ (E) - [ [ [ [ [4- (aminomethyl) phenyl] methyl] amino] iminomethyl] methylhydrazono 
]methyl] -7- [ [ (2Z) - (5 -amino-1, 2 , 4-thiadiazol-3 t 

yl) [ (f luoromethoxy) imino] acetyl] amino] -StOxo-, monohydrochloride , (6R, 7R) - ■ 
■ (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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' ' PAGE. 1-S 



.NH2 



RN 64 8906-80-3 HCAPLUS ' ' . . 

CN 5-Thia-l-azabicyGlo [4.2.0] oct -2 ~ene-2 -carboxy.lic . acid, . .. 

3- [ (E)- [ [ [ [ [4- (aminomethyl) phenyl] methyl] amino] iminomethyl] methylhydrazono 

•]methyl] -7" [ ( (2Z) - (5-amino-l, 2 , 4-thladiazol-3- . 

yl) (hydroxyimino) acetyl] amino] -8-oxo-, monohydrochloride , (6R, 7R) -. (901) 
(GA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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# HCl . 



RN 648908-95-6 HC.^PLUS 

CN . B-Thia-l-azabicyclo [4 . 2 ..0] oct-2-ene-2-carboxylic acid, — " ' • ! " 

3 - [ (E) [ I (trans-4-aTninocyclohexyl) amino] iminomethyl] methylhydrazono] me thy . 
l]-7-[[(2Z)- (5 -amino- i , 2 , 4 -thiadiazol -3 -yl ) [ (f luoromethoxy) imino] acetyl] am 
ino]-8-oxo-/ (6R,7R)- (?CI) (CA INDEX NAME) " ' 

Absolute stereochemistry. • 

Double bond geometry as shown. ' 



FCH 




RN 650589-68-7 HCAPLUS 

CN S-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, 

3- [ (E) - [ [ [ (trans-4-aminocyclphexyl) amino] iminomethyl] methylhydrazono] methy 
1] -7- [ [ (22) - (5-amino-l, 2, 4 -thiadiazol -3 -yl ) [ ( f luoromethoxy) imino] acetyl] am 
ino] -8-oxo- , monohydrochloride, (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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•-KCI 



RN 650589-70-1 HCAPLUS. " . 

CN B-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid^ 

3 - [ (E) - [. t ( {ciS:-4-aminocyclohexyl) amino] iminomethyl] methylhydra.zon.oj niethyl] - 
7- [ [ (2Z) - (S-amino-l, 2 , 4 - thiadiazol-3 -yl ) [ (f luoromethoxy) imino]. acetyl j amino , 
1-8-OXO-, monohydrochipride; (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry: 
Double bond geometry as shown". 




NH2 



02 H , 



HCl 



RN 650589-72-3 HCAPLUS " ' -. . . " 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2 -carboxylic acid, 

3- [ (E) - [ [ [ ( trans -4 -aminbcyclohexyl) amino] iminomethyl] ethylhydrazono] methyl 
] -7- [ [ (2Z) - (5-am.in6-l., 2 ; 4 - thiadiazol -3 -yl ) [ { f luoromethoxy) imino] acetyl] ami 
no]-8-oxo-, monohydrochloride, {6R,7R)- (9CI). (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 650589-74-5 HCAPLUS • ^ " . ■ • 

CN 5-Thia-l-azabicyclb [4 . 2 . 0] oipt-2-ene.-2-carboxylic acid, ■ • 

3- [ (E)" - [ [ [ (trans-4-aminocyclohexyl) amino] iminomethyl] me thyl hydra zono] methy 
1] -7- [ [ (2Z) - (2-amino-4-thiazolyl) ( hydroxy imino) acetyl] amino] -8-oxo- , . . . 
monohydrochloride, (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 




RN . 650589-76-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, ■ 

3- [ (E) - [ [ [ {trans-4 -aminocyclohexyl) amino] iminomethyl] methylhydrazono] methy 
1] -7- [ [ (2Z) - (2-amino~4-thiazolyl) ( me thoxy imino) acetyl] amino] -8-oxo- , 
monohydrochloride, {6R, 7R) - {9CI) (CA INDEX NAME) 

Absolute stereochemistry. • . 

Double bond. geometry as shown,- 
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NH2 




NH- 



O2H 




# HCl 



"RN 650589-7.8-9 HCAPLUS 

CN 5--Thia-l-azabi.cyc.lo [4 ;2 . 0] oct--2-e.ne"2-carboxylic acid, • 

3- [ (E) - [ [ [ {transr4-aminocyclohexyl)amino] iminomethyl] -2- • 
properiylhydrazono] methyl]..- 7- [ [ (2Z) r;(5~amino-l , 2 , 4 -thiadiazol -3 - 
yl) [ (f luoromethoxy) imino] acetyl] amino] -8-0x0- , monoliydrochloride, 

(9CI) (CA INDEX NAME)' . ■ ' 



.(6R,7R): 



Absolute stereochemistry.' 
Double bond geometry as shown. 




NH2 




,NH2 



HCl 



RN 650589-80-3 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 , 0] oct-2-ene-*2^carboxylic acid, 

3- [ (E) - [ [ [ ( trans- 4 -aminocyclohexyl) amino] iminomethyl] hydrazono] methyl] -7- 
[ [ (22) - (5-aminp-l , 2 , 4 -thiadiazpl - 3 -yl ) [ ( f luoromethoxy) imino] acetyl] amino] • 
8-0X0-, monohydrochloride, (6R,7R)- (9CI) (CA INDEX. NAME) 



Absolute stereochemistry. 
Double bond geome.try as shown. 



18 



10/527,882 



June 14, 2007 



N— S, " 




:02H 



- 9 HCl 



RN" 650589-82-5 HCAPI^US . ' 

CN. ' S.-Thia-l-^z.abicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, 

. ... 7- [.[ (2Z) ~ (.5-amino-l, 2 , 4-thiadiazolT3-yiy [.(fluoromethoxy) imino] acetyl] amino • 
] -3- [.(E) - [ [ [ [trans -4 - (dime thy lamino) cyclohexyl] amino] iminomethyl] hydrazono 
.] methyl] -8-oxo- , monohydrochloride , (6R, yR) - (9CI) . (CA INDEX NAME) " 

•Absolute stereochemistry. 

Double bond geometry as shown. •-■ ' . ' " . 




# HCl 



RN " 650589-84-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carbbxylic acid, 

7- [ [ (2Z) - (S-amino-l , 2 , 4 -thiadiazol-3-yl) [ (f luoromethoxy) imino] acetyl] amino 

.] -3- [ (E) - [ [ [ [trans-4- (dimethylamino) cyclohexyl] amino] iminomethyl ]methylhyd 
razono] methyl].-8-oxo- , monohydrochloride , .(6R.7.R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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9 HCl 



RN 650589-86-9 HO\PLUS 

CN 5-Thia-l-azabicyclp [4.2.0] oct-2 - ene-2 - carboxylic - .acid,. . ". 

3- [ (E) r [ [ [ [.trans-4.- ( t (4 -aminophenyl ) sulfonyl ] amino], eye 1 oh exyl] amino] iminpm 
ethyl] methylliydrazono] methyl] -7- [ [ (22) - (5-amino.-l, 2 ,-4-thiadiazol^3- 
yl). [. (f luoromethoxy) iminb] acetyl] amino] 78-0x0- , .mpnohydrochloride/ {6R; 7R) - 
. (9CI) (CA INDEX NAME). - 

Absolute stereochemistry. 
Double bond geometry as shown. 



PAGE l-A 

C02H .. Me ■ ■ . . 




HCl 



PAGE 1-B 
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RN 650589-88-1 HCAPLUS . ' • .* ^ 

CN 5-Thia-l~azabicyclo [4 . 2 . 0] oct-2 -ene~2 -carboxylic acid , ' / ' 

7- [ [.(22) - (5-amino- 1 , 2 , 4 - thiadiazol -3 -yl-r [ ( fluoromethoxy)linino] acetyl] amino 
] -3- [ (E) - [ f (methylamihb) .[fnethyl [trans-4- (methyl amino) cydohexyl ]' amino] meth 
• ylene] hydrazono] methyl] -8-6xo-, monohydrochloride/ (6R,7R) - (9CI), • • .{'CA' 
INDEX* NAME) ' ■ ' 

Absolute stereochemistry . ■ ' 

Double bond ' geometry as shown-. - 



N .S 




.. • HCl 



RN • 650589-90-5 HCAPLUS 

CN 5-Thia-l-azabicyclo[4 .2 .0]oct-2-ene-2-carboxylic acid, 

3- [ (E) - [ [ [ (trahs-4-aminocyclohexyl) amino] ( methyl ami no) methylene] hydra zono] ' 
methyl] -7- [ [ {2Z) -- {5-amino- 1 , 2 , 4 -thiadiazol-3-yl) [ (f luoromethoxy) imino].acet 
yl] amino] -8-OXO- , monohydrochloride , , (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown." 




# HCl 



RN 650589-92-7 HCAPLUS ' .. 

CN 5-Thia-l-aLzabicyclo [4 .2 . 0] oct-2-ene-2-carboxylic acid/ * 

7- [ [ (2Z) - (5-amino-i, 2 ; 4 -thiadiazol-S -yl) [ ( f luoromethoxy) imino] acetyl] amino . 
] -3.- [(£)-[[.[ (trans-4 - (dimethylamino) cyclohexyl] amino] (methyiamino) methylen 
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e] hydrazpno] methyl] -8-oxo- / monohydrochloride ,. .(6R,7R)- .(9CI) (.CA- INDEX 
NAME.) • . ■ . . . , ., . 

Absolute stereochemistry. * ■ ■ ' ' 

Double bond geometry as shown.* 




NHMe 




.NMe2- 



RN 650589-95-0 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 .2 . 0] oct-2-ene-2-carboxylic acid, . ' - 

3- [ (E) - [ [ [ {trans-4 -aminocyclohexyl) amino] iminomethyl] methy-lhydrazono-] methy • 
1] -7- [ [ (2Z) - (2-amiho-4-t:hiazolyl) [ (1-carboxy-l- 
' methylethoxy) imino]. acetyl] amino] -8-oxo- , monohydrochloride, (6Rv7R)'-, (9CI)" 
(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. • 

' " . - " PAGE 1-A 




#HC1 
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PAGE -i-B 



RN 650589-97-2 " HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 ; 0] OGtr.2~ehe-2.-carboxylic acid, 

.3- [ (E) - [ [ [ (transr4-aminocyclQliLexyl) amino] thioxomethyl] methylhydrazono] me.th 

yl] -7- [ [ (2Z) - (5-amino-l., 2 , 4-thaadiazol-3 -yl ) [ (f luoromethoxy) imino.] ac.etyl] a 
mino] -8-oxo- , monohydroch] cride , { 6R, 7R) - . ( 9CI) (CA INDEX .NAME) 

Absolute stereochemistry. • 
Double bond geometry ,as shown.. . 



N S 




RN . 650589-99-4 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2~ene-2-carboxylic acid, • 

3- [ (E) - [ [ [ (trans-4-aminocyclphexyi) amino] carbonyllmethylhydrazono] methyl].- > 
7 - [ [ (2Z) - (5 -amino- 1 , 2 , 4 -thiadiazol - 3 -yl ) [ (f luoromethoxy) imino] acetyl] amino 
] -8-OXO-, .monohydrochlofide, (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown.- 
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O HCl 



•RN 650590-01-5 HCAP'LUS 

CN. 5-Thia-l-azabicyclo[.4 .2 ..0]oct-2-ene;-2-carboxylic acid, ; ; 

, 3- [(E) - [.[ [ (trans -4 -aminocyelohexyl) amino] (methylimino) methyl ].methylhydrazo • 
no] methyl] -7- [ [ (2Z) - (5~amino-i, 2 , .4"-thiadiazol-3 - 

yl| [ (f luoromethoxy) imino] acetyl] amino] -8-oxo- , . monohydrochloride , (6R, 7R) 
(SCl) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 



N S 




• hci 



RN 650590-03-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene*-2-carboxylic acid, 

3- [ (E) - [ [ [ (trans-4-aminocyclohexyl) amino] iminomethyl] cyclopropylhydrazono] 
methyl] -7- [ [ (2Z) - (5-amino-l, 2 , 4-thiad.iazol-3 -yl) [ (f luoromethoxy) imino] acet. 
yl] amino] -8-oxo- , monohydrochloride , (6R,7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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©■•HCl • 



RN 650590-05-9 HCAPLUS 

CN ,5-Thia-l-azabicyclp[4 .2 .0]oct-2-ene~2-carboxylic acid,. 

3.- [ (E) - [ [ [ (cis-4-ami.nocyclohexyl)methylamino] .{methylamino)meth^^^^ 
, ono] methyl] -7 - ■[[ (2Z.) - {5-amino-l , 2 , 4 -thiadiazol-rS - . 
yl) [ (f luoromethoxy) imino] acetyl] amino] -8-pxp-', monohydrochloride , (6R, 7R) - 
, ■ (9CI) (CA INDEX NAME) 

Absolute stereochemistry. : > ■ • 

Double bond geometry -as shown. 



N — S 




• HCl 



RN 650590-07-1 HCAPLUS 

.CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2-carboxylic acid, 

3- f (E) - [ [ [ (trans-4 -aminocyclohexyl) methylamino] (methylamino) methylene] hydr 
. azono] methyl] -7- [. [ {2Z) - (5.-amino-l, 2 , 4-thiadiazol-3- . 
yl) [ (f luoromethoxy) imino] acetyl] amino] -S^oxo-, monohydrochloride , • (6R,7R) ' 
(9CI) (CA INDEX NAME) 

Absolute stereochemistry. • ■ . > ■ 

Double bond geometry as shown. 
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® HCl 



RN 650590-0S-3. HCAPLuS . - 

CN . 5~Th-ia,-l-a2abicyclo [4.2.0] oct - 2 -ene-2 -carboxylic acid,. * ' .• 

3- [ (E) - [ [ [ (cis-4 -aminocyclohexyDmethylamino] (methyl'imino) methyl] methylhyd 
razo.no] methyl] -7- [ f (2Z) - {5-amino-l, 2 , 4-thiadiazol-3- 

yl) [ (fluoromethoxy) imino] acetyl] amino] -8 -oxo- ; monohydrochioride , (6R,7R)- 
(9CI) (CA INDEX. NAME)' * / 

Absolute stereochemistry! 

Double bond geometry as • described by E or Z, 




• HCl 



RN 650590-11-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, ' 

' 7- [ [ (2Z) - (5-amino-l , 2 ;4 - thiadiazol - 3 -yl ) [ {f luoromethoxy) imino] acetyl] amino 
] -3- [ (E) - [ [imino [ [trans -4- (2 -propenylamino) cyclohexyl] amino] methyl Jmethylh 
ydrazono] methyl] -8-0x0-,. tnonohydrochloride , (6R,7R) - (9CI) (CA INDEX - 
NAME) 

Absolute stereochemistry. . . ' ' 

Double bond geometry as shown. 
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PAGE .1 -A 




RN 650590-13-9 . HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, 

7- [ [ (2Z) - (5-amino-l, 2 , 4 -thiadiazol -3 -yl.) [ ( f luoromethoxy) imino] acetyl] amino 
] -3- [ (E) - [ [ [ [trans-4- {di-2-propenylamino) cyclohexyl] amino] iminomethyl] meth 
ylhydrazono] methyl] -8 -oxo- , monohydrochloride, (6R; 7R) - ..(9CI) ' .(CA INDEX 
NAME) . .. 

Absolute stereochemistry. 
Double bond geometry as shown. 

PAGE 1-A 




O HCl 
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PAGE *1-b' 



'"'''''^■CH2 



RN 650590-15-1 HCAPLUS . ' . . ' 

CN 5 -Thia-l-azabicycl6 [4 . 2 . 0] oct -2 -ene-2 -carboxylic acid, 

7- [" [ (2Z) - (5 -amino- i , 2 , 4- thiadiazol-3 -yl ) [ (f luoromethoxy) imino] acetyl] amino 
] -3- [ (E) - [methyl [ [ [trans -4- [ (1-methylethyl) amino] cycloliexyl] amino] [ (i-- 
methylethyl) imino] methyl j hydra zono] methyl] -8-oxo- , monohydrochlori'de,- 
. (6R,7R)- (9CI) (CA INDEX NAME) . ' • . 

Absolute stereochemi.stry . 
Double bond geometry as shown. 



PAGE 1-A 




©HCl- 



PAGE 1-B 



..-NHPr-i 
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"RN- 650590-17-3 HCAPLUS • ' .- *'* ' 

CN. 5~Thia-l-azabicycl<o [4 . 2 . 0] pct-2-ene.-2 -carbpxylic acid;.- . • - 

7-[[(2zy- (5-arnino-l , 2 , 4 -thiadiazol- 3 -yl )' [ (f iuoi'omethqxy) imiho] acetyl] amino 
] - 3 - [ (E) - .[ [imino [ [trans -4 - [ (1 -methyl ethyl.) amino] cyclohexyl ] amino] methyl] me 
thylhydrazono] methyl] -8-oxo-:;,.monohydrochloride;- .(6R, 7R) - (9CI) (CA INDEX 
.. NAME). ' . 

Absolute* sterieochemistry . .' . 
Double ]3ond geometry as shown.- 

PAGE l-A • ' ■ 




..PAGE 1-B 



,..-NHPr-i' 



RN 650590-19-5 HCAPLUS 

CN 5-Thia-l-azabicyclo[4 .2.0]oct-2-ene-2-carboxylic acid, 

7- [ [ (2Z) - (5-amino-l , 2 , 4 -thiadiazol-3 -yl) [ (f luoromethoxy) imino] acetyl] amino 
] -3- [ (E) - [ [ [ [trans -4- (ethylamiho) cyclohexyl] amino] iminomethyl] methylhydraz 
ono] methyl] -8 -OXO-, monohydrbchloride, (6R,7R)- {9CI) {CA INDEX NAME). 

Absolute stereochemistry. 

Double. bond geometry as shown/ . 
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.NHEC 



CO2H 



9 HC1-- 



RN 650590-21-9 HCAPLUS " ^ ■ ' ; 

CN, S-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-ca.rboxylic acid,. . 

7.-*[ [ (22) - (5-amino-l , 2 , 4.-thia.dia2bl-3*-yl) [• (f luoromethoxy) imino] acetyl] amino. 
■ ] -.3 - [ (E) - [ [ [ [trans -4- (diethylamino) cyclohexyl] amino] iminomethyl] methylhydr 
... azonoj.methyl] -8-0x0- ; monohydrochloride , (6R,7R)7 (901) (CA INDEX iSTAME) .. 



Absolute stereochiemistry . » 
Double bond geometry as sliown . 



F€H2 M, 




..NEt2 



HCl 



RN 650590-23-1 HCAPLUS 

CN 5-Thia-l-azabicyclo [4.2.0] oct-2 -ene-2 -carboxylic acid, 

7- [ [ (2Z) -,{5-amino-l, 2 , 4 - tliiadiazol -3 -yl ) [ (f luoromethoxy) imino] acetyl] amino 

] -3- [ (E) - [ [imino [ [trans -4- (propylamiho) cyclohexyl] amino] methyl] methylhydra 
zono] methyl] -8-0x0- , monohydrochloride , ■ (6R, 7R) - - (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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PAGE l-B 



NHPr-n 



RN 650590-25-3 HCAPLUS 

CN S -Thia- l- azabicyclo [4 . 2 . Q] OGt--2~ene-2-carboxylic acid,. / 

7 - {•[ (22) - (5-amino-l , 2 , 4-thiadiazol-3 -yl) [ (f luoromethoxy) imino] acetyl] amino 
] -3- [ (E) - [ [ [ [trans-4- (dipropylamino) cyclohexyl] amino] iminometliyl] methylhyd 
razono] metliyl] -8-oxo- , monoliydrocliloride , (6r/7R)- (9CI) (CA INDEX NAME) 

Absolute stereocliemistry . 
Dpuble bond geometry. as shown. 



PAGE 1-A 



FCH2- . 

^'6^ • Z 




HCl 
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PAGE 1-B 



..^N (?r-n>'2 



•RN . 650590-27-5 HCAPLUS . 

' CN . 5-Thia -l-azabiGyclo [4 , 2 . 0] oct.-2 -ene-2 -carboxylic -acid, • • 

.7-.[ I {2Z) - (5-.aminoT:l.., 2,4-thiadia2ol-3-yl) [.{f luorpniethoxy 5. iminoj. acetyl] amino 
] -3- [ (E) - [ [imino[ (.trans-4- (methylamino) cyclohexyl] amino] methyl] methylhydra 
zono]metliyIj -8-OXO-, "moriohydrochloride^ {CA INDEX NAME) 

Absolute stereochemistry. 

Double bofid geometry a^ sliown. ■ - • 



FCH2 N- 




.NHMe 



:P2H • 



-O HCl 



RN 650590-29-7 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, 

3- [-(E) - [ [ [ (trans-4 -aminpcyclohexyl) metliylaminojlminometliyl] hydrazonolmetliy 
1] -?'-;[[(22) - (5-amino-l,2,4-tliiadiazol-3-yl) [ (fluofometlioxy) imino] acetyl] am 
ino]-8-oxo-, monoliydrochloride, (6R,7R)- (9CI) (CA INDEX NAME) 



Absolute stereochemistry . 
Double bond geometry as* shown. 
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FGH2 KT 




®.HC1 



RN "650590-31-1 HCAPLUS. ■ • / . ' 

CN S-Thia-l-a^abi.cyclo [•4 .2 . 0] oct-2-ene-2-carboxylic acid, . **" .. 

3- [ (E) - •[ [■ [ (trans T-4-aminocycl.ohexyl)methylamino] iminometbyl] irsethyihydrazono 

]methyl] -7- [.i,{2Z) - (5-amino.-l,2:,4-thiadiazol-3- . " ' .• . . 

yl) [ (f luoromethoxy.) imino] acetyl] amino] -8~oxo- , monohydrochloride, (6R: 7R) - . 

(9CI) (CA INDEX NAME)' : . .. 



Absolute stereochemistry. 
Double bond geometry as shoi'/n. • 



• N S 



FCH2 N 




O2H 



^ie . lyle 



.NH2 



HCl 



RN 650590-33-3 HCAPLUS 

CN 5-Thia-l-azabicyclD [4 . 2 . 0] oct-2-ene-2-carboxylic acid, 

3 - [ (E) - [ [ [ [trans -4- (acetylamino) cyclohexyl] amino] iminomethyl] metliylhydrazo 
no] methyl] -7- [ [ {2Z) - (5-amino-.l, 2 , 4-thiadiazol-3- 

yl) [ (f luoromethoxy) imino] acetyl] amino] -8-0x0- , dihydrochloride , {6R, 7R) - 
(9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown". 
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..NHAC- • 



®2 HCl 



RN 650590-35-5 HCA.PLUS . ' • /. \. 

CN 5-Thia-l-azabicyclo [4 .2 ..0] oct-2-ene~2Tcarfooxylic acid, * 

7- [ [ (2Z) ^ (5 -amino- 1 ,2j 4- thia4iazol -3 -yl) [ (f luoromethoxy) imino] acetyl] amino 

] -3- [ (E) - [ [ [ [trans~!4T (benzoylamino) cyclohexyl] amino] i mi nomethyl] methyl hydr 
azono] methyl] -8 -oxo- ; monohydrochloride, (6R, 7R) - (9CI) (CA INDEXNAME) 

Absolute stereochemistry. 

Double bond geometry as shown*. . " - 



PAGE 1-A 

N S • - • 




- .® HCl 
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RN 650590-37-7 HCAPLUS • 

CN ■ 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2rene-2-carboxyl.ic acid, . 

3 -"[ (E) -•[ [ [ [trans -4 - [ [2 - (acetyloxy) benzoyl] amino] cyclohexyl] amino] iminometh . ' 

yl] methylliyd.razono] met^xyli -7 - [•[ (2Z) - {5-amino-i, 2 , 4-thiadia2Gl-3- ' ' . ' 

yl) [ (fluoromethoxy) imino] acetyl] amino] monbhydrochloride, .(•6Rv7R);- 
. . (9CI) (CA INDEX N.AMB) :'...*... . ' • . 

Absolute stereocliemistry ; . * 

Double bond "geometry as shown.- . , . ' 




PAGE ' 1-B 



OAc 




RN ■ 650590-39-9 HCAPLUS 

CN 5-Thia-l-azabicyclo [4 . 2 . 0] oct-2-ene-2-carboxylic acid, * 

7- [ [ (2Z) - (5-amino-l, 2 , 4 -thiadiazol- 3 -yl ) [ (f luoromethoxy) imino] acetyl] amino 
] -3- [ (E) - [ [imino [ [trans -4 t- [ (phenoxyacetyl) amino] cycloliexyl] amino] methyl] me 
thylhydrazono] methyl] -8-oxo- , monohydrochloride , (6R,7R)- (9GI) (CA INDEX 
NAME) 

Absolute stereochemistry. 
Double bond geometry as shovm... ' 
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RN .650590-41-3 HCAPLUS 

GN 5-Thia-l-azabicyclo [4 . 2 . 0] oct:-2-ene-2 -carboxylic acid, 

3- [ (E) - [ [ [ [trans-4- [ [ [4- (acetylamino) phenyl] sulfonyl] amino] cyclohexyl] amin 
o] iminomethyl]methylhydrazono] methyl] -7- [ [ (2Z) - (5-amino-l, 2 , 4-thiadiazol-3- 
yl) [ (f luoromethoxy) imino] acetyl] amino] *8-oxo-, monohydrochloride , ■ (6R, 7R) - 
(9CI) (OA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shown. 
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PAGE 1-B 




NHAC. ■ 



RN ■ 65.0590-43-5 HCAPLUS ' • ■ ,. 

GN- 5-.Thia-l-azabicyclo [4 . 2 . 0] oct.-2-ene-2 -carboxylic acid, 

7- [ [ {2Z) - ( 5 -amino- 1, 2 , 4 -thiadiazol -3 -yl ) [ ( f luoromethoxy) imino] acetyl] amino 
J -3 - [ (E) - [ [imino [ [ t rans -4 [ .{ 2 r thienylace.tyl) amino] cyclohexyl] amino] methyl] 
..methylhydrazono] methyl] -8-oxo- , monohydrochl.oride , .(6R, 7R) - (9CI) (CA 
INDEX NAME) ' ' '■ : ' ' 

Absolute stereochemistry. " ■ . ■ 

Double bond geometry as shown. 



PAGE l.-A 

cb2H Me " ■ 




• HCl 
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RN "650590-45-7 HCAPLUS 

CN 5-Thia-l-a2abicyclo [4 . 2 . 0] oct-2 -ene-2 -carboxylic acid, 

• 3 - [ (E) - [ [. [ ( trans -4 -aminocyclohexyl) imino] (methylthio) methyl] methylhydrazon 
oj methyl] -7- [ [ (2Z) - (5-amino-l, 2 , 4-thiadiaz6l-3- ■ • ' 
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yl) [ (f luoromethoxy) imino] acetyl] amino] -8-oxo--, monoiiydrocliloride, . {6R; 7R) •- 
(9CI) ' "(CA INDEX- NAME) ' * . 

Absolute stereocliemistry-. • ' ' " ■■ ' ' . ' 

Double bond gepmetry as described .by E or Z. 




RN 650590-47-9 HCAPLUS 
■ CN "S-Thia-l-azabicyclo [4 ; 2 - 0] oct-2-ene-2-carboxylic acid, ■ - ' 

3- [ (E) - [ [ [ [ [trans -4 - (aminometiiyl ) cyclohexyl] metliyl] amino] iminomethyl] metiiy 
Ihydrazonolmetiiyl] -7- [ [ (2Z) - (•5-amino-l,2,4-tlliadiazol-3- 
yl) [ (f luoromethoxy) imino] acetyl] amino] -8-oxo-; monoliydrocliloride, (6R, 7R) - 
■{9CI) (CA INDEX- NAME) ■ • 

Absolute stereociiemistry . 

Double bond geometry as. sliown. ' i 



PAGE. 1-A. 

N S 




• HCl 
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RN 650590-49-1 HCAPLUS \. 

CN 5-Thia-l-azabiC7cloi4.2 .0]oct-'2-ene-2-carb6xylic- acid, 

3- [ (E) - [ [ [ [ f tra.-n3~4;- (arain.omethyl ) cyclohexyl] methyl] amino} iminome thy 1] me thy 
Ihydrazonolmethyl] -7- [ [ (2Z) 7 (5-amino~l,2,4-thiadiazol-3-- ; . •/ . • • 
yl) ( hydroxy imino) acetyl j amino] -8-oxo- , monohydrochlo'ride, {£R, 7R) - (9CI) . 
(CA INDEX NAME).. . 

Absolute stereochemistry. ... • 
Double bond geometry as shown-. " 




• HCl 



RN 650590-53-7 HCAPLUS 

CN •. 5-Thia-l-azabicyclo [4 . 2 . 0] Qct-2 -ene-2 -carboxylic acid,- ' 
3- [ (E) - [ [ [ (trans-4-aminocyclohexyl) amino] [ (trans-4- ■ 
aminocyclohexyl) imino] methyl] methylhydrazono] methyl] -l-'i [ (2Z) -'(5 -amino- 
1, 2 , 4-thiadiazol-3-yl) [ ( f luoromethoxy) imino] acetyl] amino] -8rO?co- , 
.'monohydrochioride, . (6R,7R) - (9CI) (CA INDEX. NAME) 

Absolute stereochemistry.- 
Double bond .geometry as shown.. 
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NH2 



HCl 



PAGE 2-A 



IT 



RN 
CN 



€50590-51-5 

RL: RCT (Reactant) ; RACT (Reactant or reagent) 

(preparation of acylaraino (methylhydrazono) methylcephalosporin derivs , as 

antimicrobial agents and their intermediates) 
650590-51-5 HCAPLUS ■ ' ' 

5-Thia-l-azabicyclo [4 . 2 . 6] oct-2"ene-2-carboxylic acid, 

3- [ (E) - [ [ [ ( trans -^4 -aTninocyclohexyl) amino] iminomethyl] methylhydrazono] methy ■ 
1] -7- [ ( (2Z) - (5-amino-l, 2 /4-thiadiazol-3-yl) [ (f luoromethoxy) imino] acetyl] am 
ino]-8-oxo-, trihydrocliloride,. .(6R,7R)- (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
Double bond geometry as shov/n. 
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13 . HCl 
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